PCT 



g ^ 3|p JS£ ^ ■ 




(51) Si£#fr#gi6 

C12P 7/62, 17/06, G12N 1/20 



Al 



(11) SB&kBBS^ 



(43) 0 



WO99/07872 



1999^2^ 18 0(18.02.99) 



(21) mfemmgf 

(22) S^fflS B : : 

(30) ffifctt^-* 
#M¥9/213636 



PCT/JP98/03396 
1998^7^300(30.07.98) 



1997^8/3 70(07.08.97) 



JP 



(71) ffiisA (*m*$k< -t^x(Dmfem\z^x) 

(KYOWA HAKKO KOGYOCO., LTD.)[JP/JP] 

f 100-8185 m^ai^fflE^^W-T S6#l-§- Toky<v(JP) 

(72) %W%;to£Tt 

(75) &m%/&mA (*ilCO^t<D^) 

Si? ®(TAKANO, Yutaka)[JP/JP] 

T 747-0025 UJ P mi»Jfrrt?Jifn 1374-29 Yamaguchi, (JP) 

*«JII^(HASEGAWA,Masaru)[JP/JP] 

T 194-0021 m^tPPTfflrti ^Br3-9-9 Tokyo, (JP) 

& . 3?S&(MORI, Hideo)[JP/JP] 

T 194-0022 ^^PTffiTti^^4-14-8-103 Tokyo, (JP) 

£KS#ig(ANDO, Katsuhiko)[JP/JP] 

T 194-0023 MM^mm^Mm\-\7r& Tokyo, (JP) 

&£l^(OCHIAI, Keiko)[JP/JP] 

T 243-043 1 &m 1 1 f:?g«£ rtf J- 4^4-21-1 7 Kanagawa, (JP) . 



#W$$(MOTOYAMA,Hiroaki)[JP/JP] 

T225-0024 ftw\mmmfti?mt&tiirmm\-5-2n 

Kanagawa, ( JP) 

Ji«^(OZAKJi Aki6)[JP/JP] 

T 194-0021 ^Ma50rP9rfT*Wr3-9-13 Tokyo, (JP) 

(81) ft fem AU, BG, BR, CA, CN, CZ, HU, IL, JP, KR, MX, 
NO, NZ, PL, RO, SG, SI, SK, UA, US,VN, ^-yi/Tftft 
(AM, AZ, BY, KG, KZ, MD, RU,TJ, TM), HfciN^f* (AT, BE, 
CH, GY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



(54)TitIe: PROCESS FOR THE PREPARATION OF HMG-CoA REDUCTASE INHIBITORS 



(57) Abstract 

A process for the preparation of compounds represented by general formula (lira) 
(wherein R : is hydrogen, optionally substituted alkyl or alkali metal; and R 2 is 
optionally substituted alkyi : or aryl) or lactones (II-b) derived therefrom through ring 
closure, which comprises treating a compound resulting from a bacillus and represented 
by general formula (I-a) (wherein R ! and R 2 are each as described above) or a lactone 
(I-b) derived therefrom through ring closure with an engine source having the activity 
of forming the compounds (H-a) or (II-b) from the compounds (I-a) or (I-b) in a reaction 
fluid to form the compound (Il-a) or (II-b) in the reaction fluid, and recovering the 
compound (lira) or (II-b) from the reaction fluid. 
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fMRX^^ h;K ifel$tft ? a? h ^f-(HPLC)f 

;P#&K J; 0 ft -5- Z tfi^e$ Zo 

^mm^is^T^ \i&m a-a) , *b£TO-b\ fb&^i (n-a) kxmt^m 

(II-b) ©4^fi> 7fc^Stt#^®&#Mtt&^#£ US* t>© fc* **V#$g 
>fb&% (I-a) <h LT(i, Hft&CIII-a) - ^ 
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R'OOC 




(EDE-a) 



^b£«J COT> ifb^ft(Iil-a) «L<> HRS (V-a) 

R'OOC^ 011 



(V-a) 




(VH-a) 

„*OH 



R'OOC 




(VH-a) 



at") ^£tt^b£#! EOT. /fb£^(VII-a) ^IcfftL^o 
fb£$l (I-b) <hLT(*> HRS(III-b) 
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R; 0 



(itt-b) 



wr, ik&maii-w &&*i<. hks (v-b) 

Oy\^OH 

a 

(V-b) 




jk&lto EOT. 4fc£$J(V-b) <9i?sE L < . -#*5$ (VII- 

b) 

(vn,b) 




T'^^n^k^ COT. -fb^(VII-b) t^vl ifCifSLD, 
^b^«5 (Il-a) ■£ LTfix -ftSdV-a) 
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(IV-a) 



[fiTK {K&fcKlV-a) <h^] L < . -j&5£ (Vl-a) 

.OH 



(Vl-a) 




5£ (VIII-a) 

. R>OOC'^ J=)H 



(VIII-a) 




x*mts ftZ4t&® toF> ^^(Vlii-a) iiv9] ^#i:ff$u'^ ; 
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tK J H 



Mt&m im, 'fb^tidv-b) chiv^] l < . hisss (vi- b) 

Q> 

(VI-b) 




; (VHI-b) . ' • : -. : ;,.;; ; :4: ! .;. ; "': : - •" ... 

(vm-b) . V 




Ha 



EI 1 Jis 16SrfiNA "lSi2^J<£-xi- L^^'f-^X -xXb- (Bacillus sp. ) 
PV-6^*J X tf> <3-AsX - ; ixh- ( Bacillus sp.) PV-7B$<Di£$M££}£ £ <5 
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: 5 f- ; - ■ 21 ^ ■■ : - ■ -f ' . ' j : 

4b&$J (VII- b) (i^^ft^) i00mg£9. 5mlcD> * 7 -;UK&JS? IN 

S>KJ£H * ^7]<4. 9ml^n^S C i {C <fc 0 *^^10mg/mlO>fb^#I (Vll-a- 
1) Kl (VII-a) «K R 1 ^*- h >J *AT?*5ft£«J] £lQmlf§fc 0 

/ <=f-)l7. • 7foxl7X (Bacillus laterosporus)ATCC4517ffi N ><f;I/X • 
'*r-f »> X (Bacillus badius )ATCC14574 fa X • 7 V t*X (Bacillus 

brevis )NKRL B-8029^ v '<J-Jl<7> • xx b°- (Bacillus sp. )PV-6 fa '<^;U 
X • XX b°- (Bacillus sp. m-m&ZtWtVWV&1& 1^7 h > mMMMX 

mwi) i%, m^**immmjMi{) o. 7*, Nad .(t*7>ffx» o.3Xv 

hTfl'— C-r V 7nitSl!) 2$k lWlkt KU ^ ATpH 7.2{c|H^] icM* 
L 30^T-24B^t«lfc o i^iftoi^W L £Si&*^.6&:? : £pH; 7. 5{i 

• u £ am X?:h ^ 5* (**7^*>t£i© 2%, m^*x mm&mi. 

jiSil) lSS v ^-X : >x^1>7> h (^i;x>^;^#t±M) ^-/h> (jg 
; mSSmX^) 0. 1«] 3ml£^fcA-X b° 7 f WMS U 30°C-e24B#f H ^ i 9 
■ S L /Co ±£H&©i£^?&0. 06mi : £. pH 7/ 5lc» L/c C i£^3ml £^^.5inl A- ^ 
X h° -y f-W (16. 5x 115mm. : KM L301CT$g <b -pi&ft L/c 0 24 

B#TO«> ; ±fBTi#£ft/db£% (VII-a-1) ^«^0.2mg/mlli^SJ;9 
{C^ft-eftOA-X b> f-@{cttL. »^24^^ | £ 72^@ i£ ^ ;U3 -x£ 

^n€*n*^^six{^«£ 5 i o k» LTiti20B#r^^^ff^o/co . 

^^W : (^^^xx^t±^) TpH 4(c^LfCo C©S 
, £.y&, itiC^A CB3£I«05P-2lM) ^ffll\T3000rpm. 5^^it^|| L : 

T±m©^Mx^^ji^[DjjK D> iS^x/<^: u- * - ( h ^ -)|txt±feec--ioi 

UrHPLC#|ff ; Inertsil ODS-2(57/in, 4 x 250mm, ^-x;l/ 
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r 22 I . '; ; : 
:^xyx§M) , *7«; 6.0E; &mm; .7* h^- h U ;U : * : 'J 
: 55 : 45 : 0^05. d££ : 0. ?ml/#, &ti}«;237nm] £?To tzi£^ f ® 'Jf>-> 
3 A^&fb£«J (VHI-a- 1) K (Vlll-a) tp, R 1 b U $ 
Sffc£4fcf] ©^^.^^-nfe^^'^^V^ fb£«3 (VII-a-1) oyf> 

3 Afi 2- 3 6 (VIII-a-1) r>> a 6, ,5 ; 

l £T&.So ^^V^^TOB^k^tl (VIII-a-1) (cfi^t* t°-^*< 
Zft, m^ti'<?Jl'7> - 7l/\£* ( Bacillus brevis ) NfifiL B-8029#^ct§ 
2, 3 6#£ 6. 4 7 t c - 
^ftfc-fb^tl (VIII-a-1) ©i(i; /<f;l/X-7fD^^7^ (Bacillus 
laterosporus) ATCC4517£E£ffl WcJj£l6. 8mg/K -/Mb* • /<<r<f 
: (Bacillus; badius) ATCC14574 ft^M l^if&lO. 3mg/i> ><f-JUX: ^Ixt'T, 
( Bacillus brevis ) NRRL B-8029**£$ I > fcJi^J. 4mg/ls /=<£;UX • XX \£-%* 
( Bacillus sp. ) PV-6|fc£JB Vvfcif £7; 3mg/l> /<f-;UX - xx b°- (Bacillus 
sp.) PV-7#<£ffl £42. Qmg/IT?* o ." 

mm 2. 

v<f-)Ux • h°- ( Bacillus sp; ) PV-7$c£i£Sfe0IJ 1 

7. lpCmmmi££tSl5ml K-X^fy (16. 5 x 115mm. v 
: M) 2*imm L T301C T24NfRijJg <h -9 g£ L^o : if #^0^*^.0. 06ml ^; P H ,' 
7.5{cMLfcCi£ite3ml£#t;l5ml A-X b° -y f-^60#£* MB U 3(TCT?lg'' 

inwt&tyi (yii-a-i) zmi&mm. tmg/muztiz&r) izmnu . 

24^i <h728#p B 5g {C^n^n/^^^X^jR^SlX^^^ J; 9 icra u it 
, 120^ig«:^fTo7i6 £*&7^ it#&£3000rpnK AXXmt^mm L 
±^£#l*Lfco C ©±M©pH£#i*£ffl ^ ^T4..0liliH L> 36Oinl0rax^VU 

^^DLTsotTri mmm t v ittl'mt y& mm tx±m^uu 

ttfcl^-r * >7j<90ml^» lXZ0VX30ftfot? LXWBLtMi0Rtfz o 
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•• ■ • •■■ ' x^n'V: 23 • < \ . ■ ■ ■ 

pH£9. OCil U 100ml 0HP-2O7J v A (35 x100mm. 3Ht#§!D fc®SL;fco 

> ^ a tt300mi©M-r ;* y^ramw L 45*® r-t? f wk&MOmiTT&tti L 

tz 0 fi&Ctmft&W^ dbs-2(5//m, 4 x 250mm, > J 

-x>lM^>Xtti£k 7. Affig ; 80V\ ; T 4? h -> »;;!/:* : •/ > 

• ; IH55 : 45 :: 0. OK to : ;0; 9ml/&. 237nm]felX (VIII- 

a-l) £££i6££|E|JK L£o C©Ij#£^TT-7-tr h- KU>£#£L,;tejBL. 

pH^m^fflVvc4.0(c|S^L. 3W©^xf-;U^Sin LTSO'C-eiB^f^i 
toLfZo mty&, #SLT±yf^[E]J|XL. >7k90ml£»L 

T30r-e30^£9 LTS^±M^l5|iRL/Co C©±^{cta?D^^90ml^pm: 

AT? 9 h M% Lfc&C ^BWB.BPLC [*7A ; Develosir ODS^HG-5 (20 x 250mm , 
lMtt^);> *7Afig; 40tU ®M; 55% J ? S-jK V^; 20ml/ & 
237nm] %m^Tim&fft£ ofc|g5l v -ffc£!|$5 (Vlll-b) *<5. ImgM btl: 

tz 0 ]. ; . =." ' . . ■ 

# £ tltzit^ (Vlll-b) © 7XX<^ h^fecfc^'H-NMRX^^ h;l/^tf?©|$m - 

: ; JMS-HX/HXllOAKS^tfrlt^I v ^.b U.:* ?X:tCm-3- h aKy)j 

)lTpn-)]y^m Lt^f-f K^iffli I fio ^©Ifiv m/z 407 (cm 
> t D - * ([M+H] 4 ) -fb^ (VIII- b ) ©Ig^fcitf^fi ' 

(406)^bffl#$ni»M(c-^uyco 

^-NMR h;l/l 

:. B ^m^S^ JNM- 400M X * * h -fi^b 'q*/l/A*k 
:ip(CTMS£f $ b400MHzT-Z&iji t> fro IC^o COX^^ h;kr 
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-9 fctft&& (VHI-b ) O^Or^^ [H^f^Bfr^fg, 37, 147(1985)] t 

5 ppm(CDCl 3 ) : 6. OlCiH, d, J=9. 5Hz), : 5; 89(1H, dd, J=9. 5, 5. 9Hz), 5. 58(1H, 
m), 5.4K1H, m), 4.6001H, dddd, J=10. 6, 7. 3. 5. 4, 2. 8Hz), 4. 40 (1H, in), 
4. 38(1H, m), 2/74 (1H^ dd, J=17. 6/ 5. lHz), 2. 61(1H, ddd,J=17. 6, 3. 7, 
1.5Hz), 2. 59 (1H, dddd, J-13. 1, 6. 0, 4. 8, 1. 5Hz), 2. 40(18, m), 2. 36(1H, 
m), ! 2. 34(1H, m);?l. 95(1H, . dddd. J-14, 4, 3.7, 2,9, 1.7Hz), 1. 86 (iH, dddd, 
J=12.5, 12.3, 7. 3, 4.3Hz), 1. 69(1H, m). 1.68(1H, m), 1.64 (1H, m), 
1.57(1H, m), 1.5~1.4(2H, id), 1.43C1H, m), 1.30QH, m), 1. 12 (3H, d, 
J=6. 8Hz), 6. 91 (3H, d, J=7. 1Hz) , 0. 89(3H, t, J=7.4Hz) 

mm\ it mm^t x* \t&m (vn-a-i) k (vn-a) 4\ r 1 1<± m; : 
o^T'&zit&m %ntz 0 

/<f)VX • T ( Bacillus alyei ) AT(X6344ffU '<=fb X • 
: ( Bacillus circuians )NTCT-2610^y : •/ ;UX • v-t?7 >X ( Bacillus 
: macerans )NCIB-9368^s s^JlX - / U ^ A (Bacillus 
megaterium ) ATCC10778^^ '^JlX • ^ 'J ^ A ( Bacillus megaterium) 
:; ATCC11562^> ><^1/X::^ j fir ■)) V %. ; ( Bacillus megaterium ) ATCC13402£fc v 
/<^;l/X • J fi¥*) V M ( Bacillus megaterium) ATCC15177 '<tA'X'J 
fif- U A (Bacillus megaterium) ATCC15450^> '<=rJlX • t fir U A 
(Bacillus megaterium) ATCC19213ff^ > <^;UX » J ff.f- 'J A ( Bacillus 
megaterium) IAM1032^> ;l*X • ;UX ( Bacillus pumilus )FEBM BP-2064 
'<f-;tx » jj-f-;bX (Bacillus subtilis ) ATCC605l#^^Wtl^^ 

i^-f h > mmimxmm) ^x+x (@mm^x^) 0.7%. Naci (7- 

^7^X^10 0.3!l!>y^ hT^'- (T^f -7 5l±il!) 2X V lNTKM^b^ h U >> 
AXpH 7.2izmm 'K&ftU; 30^X246^*** Lfco «^i§l&±(-4WL^B 
, ^4— Q^^pH 7.4lclS#L^LBG^±tfe [iJOlo-X (7^^ -fx?*± 
M) 2%;, h hU-/ h > .(f *7p4tSi!) 1^ -Y-x h-x+x Kv? h (tm 
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■ v A --"; ' ' V'/: 25 : : ,V > < : ' ' '■ ■ •' .-. 

y^m^) W^%< NaCl (±il ?JTX t$m) 0. 5C3ml£#k^l^(13x - 
165mm) ica^U 30^^24^^ <h ? Lfco ±^^©^*?S0. 2ml£> pH ' 

h> (f^73tti) IX. -f-X hx^b7^h, (>V 0-5«> NaCl 

: H-ij^JrXtftm) OM 8iW*Jl<is<y^ (mm{tm±W 0.5X] 10ml££ : 
frf£§m (21 x 200mm) lifilf C30Wi.£5&fi 24^^^. 
lml^l3mm^ 'J 7d b-Uy^-y (SARSTEDT£t§£k ^A^T^X h*t> ; ' 
No. 60 540S) IC<h«9. ft&% (VII-a- 1 ) £«&W0. 2mg/mT> ^Un-X^r* • 

i9t. .^kftiltiS ( a^lXa^05P-2lM) £^T3000r P BK 5#R3^c^ii l.• 
^THPLQfrtff [*7A; Inertsil 0DS-2(5 // m, 4 x 250mm, 

: t^xyxyiiii) >: # 7 Afi^^oic &Mffi;T* h ^ > ;u : 7jc : y 

: 55 : 45 : 0. 05> Mm : 0.^1/^. $&{ijto;237nm] <&^o /^m. '*<Z>V ; 
: a ^ A£> £^£$3 (yin-a-1) K (VHI-a)^s R; ? /6<yH h ■! '^X^-S ■ : ■ 

Mibn^^b^ (VIII-a-1) ©S«/<f ;l/X • 7 ( Bacillus alvei ) .: 
ATCC6344 ^IWcJ^O. 18mg/l. /^l/k • If— 4r«5 >X (Bacillus 
circulans) NTCf-261Q$;£ffi l >/dj§£0. i8mg/lv ;'f*fr)V% v-fc^X. 

(Bacillus macerans) NCIB-9368jfc£ffl I vfcij§£0. 32mg/l . /<^;UX - / fir 
, 'J A (Bacillus megaterium) ATCC10778ffi£ffl V>fcJI£8. 4mg/l \ /<^X:- 
ffiT I) A (Bacillus megaterium) ATCC11562^^ffll>feJj^o/31mg/U 
;l/X « tiifV ^A ( Bacillus^ megaterium) ATCC13402$fc£ffl \ ^i&fet 30mg/l> 
/ •: * #-f ■/ A (Bacillus megaterium) ATCC15177^^fflV\/c^ 
1. 60mg/l> ><^7l/X • X 'j A ( Bacillus megaterium ) ATCC15450&£Mt> 
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■ M .26 .' ./J;-;: '■ : ?;;?■>' ■■ " 

: £J#£0. 58mg/K /-v-f^X ( Bacillus megaterium) ATCC19213#fc 

^ffl^/i^O; 16mg/(lv * tUf Wl* (Bacillus megaterium) 

iAM1032^ffl^^#9. 20mg/K k&ji,?, ' * \ ( Bacillus puniilus ) 
FERM BP-2064lfc£ffl^£*§£0. 17mg/l. • If-f-^T. ( Bacillus 

subtilis) ATCC605ik^ffl^^^-l. ll^refe-afc, 
HJfcPJ 4 

• 77 P X X (Bacillus laterosporus)ATCC4517^^|^^J 1 t 
-&£%% t iQ ; pH 7, 5(C|^H L/cC igiti3ml£#fcl5ml A-X h° y (16. 5 
©i£*&0. 06ml£v pH .7. 5(?fc& L C^3ml^^t;15ml A~X b° yf-W60# 
fgjftftl 1 £ IhI^IC LT^ £ ft (VII-a-1) £:g&*£Q. 4mg/mllCtt 3 

^1N,^^|3^T3. 0(Clig U 360ml©i^^x f - ;l/^^D L T ^ £ ? -Lfc&> 

&(Cy - O_h?B{C^7KNa 2 S0 4 %4. 5g^iD L'T^fiTHSaffgJMt tTJ»'L*: 
^ ffiTOLfco $f £ n££l££IBH * >7K5ml Jcygp L T7fcpMb> h 'J 
^ATpHC9. Oid&g U 50ml©HP-207j 7 A (25 x 100mm. ±Mit¥W KM 

, ig L tio ii vM tei50ml©IjiH ;*:<7KT&frL£^ > >%MM> 30K> 
40XO7-t? b wK^lOOmlTOT^ic^ai L/cV L ttHPU?#$fr [# 

Jt77 7:^ ; Inertsil 0DS-2(5 <u in , 4 x 250mm, x>i;-!M x > X#M) > tj^A 
iflj£;60t!s &SMl;7-tr hxb ? !j> : tK : U y&=55 : 45 : 0. 05> : 
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■-: ^ ■ ■ 27 . • -. ■ • • . ; .■ ■■■ : 

(VIII-a-1) . £#bi#£in]iK Lfco Z 0i)^MBEtT'7 4r h ~ h y ;i,£fifc 
&LfcSU pH£lN^£ffl^T3,0£^ 

&<C C ©±rf(cte7KNa 2 S0 4 4. 5g£» LT^fi^5#Rg4£& LTtt L.T 
Mff&SU cr;M ^>lcj§8?U IK© h 'J 7;M-oM 

*1BtlX^ >7 h >{b Lfc^ MfflTLC [•> y No. 1. 05744(200 x ; .' 

200mm, 0. 5mmJP)MERCK*±S^ ®B8i$j&;ftIfcx^;k &feft;12.5XV 7 : 

(VIII- b) #<0. 8mg^bnyr 0 J#t)n/'C'fl:^tl(VIII-b)O^xxK^ h;l/fc : \ 
J: O* 1 H-NMRX ^ $ h (iJ^"K© ii (9 T"& So 

1 V ; / B*m^JM$-HX/HXliOAK*^|ffft-^^ \ \ > h 'V 7 * X |Ci-i: h o < > 
: - ^;kT;b3-;k^^ffl Ur# i>f 4 7*- 'K^SSS Lfco f : m/z 407 : 

= (-M^-W * > t°- * ( om+h] + ) (vni-b) ©^£«fct>'#? : 

: fi(406)*>v>l9#$ ti^MMlc-iJc L/ii 

£ r^MlFAB MSaj£©*££> m/z 407. 2440 (cM^^f * > t"-^ 
( [M+H] + )^^-> ^^©^^(C^HjA)^ ft 3 ft IMGn/z 

407. 2434 : (^0,) \mimmmft~Z-^k L /Co 

^*f^s^JNM-U3odM«M*I!iga*fflv^ > i^dd^;i/a^ 

: -. m^ d p * )VU ( 6 7. 26ppm) I, 300MHz^«Lyr o ^©M^fiJl ,v. 
:;■ Tl-^-To ^©^^MUt*-* tett^ti (VIII-b) ©i^of-f 
\ ^^,;37, 147(1985)] i-iJcL^o : ; : 

dppm(CDCl 3 ) : 6 r 00(1H, d, J=9. 7Hz), *5.?0(1H, dd, J=9. 7, 5. 7Hz), 
5.58(1H, m), 5.41(1H, m), 4.6K1H, dddd, J=10. 9, 7.8, 5.1, 2. 9Hz), 
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1 45-4, 35C1H. m), 4. 38(1H, dq. ; J=5. 0, 3. 9Hz), 2. 73C1H* dd, J=17. 6, 
5. 0Hz), 2.62UH, ddd, J=17. 6, 3. 9, 1. 7Hz), 2. 59(1H, dddd, J=13. 5, 6.6, 
4.8, 1.6Hz), 2.45-2. 35(1H, m), 2. 36(1H. sex, >6.9Hz), 2. 40-2. 30(1H, 
m), 1. 95(1H, dddd, J=14. 4, 3. 9, 2. 9, 1. 7Hz), 1. 90-1. 80(1H, m), : 1.75- 
; 1. 60(1H, in); 1V68C1$, ddd, J=l4. 4 ; 10. 9, 3. 9Hz), 1. 65(1H, dqu, J=13.6, 
;i; ; 7,;5Hz), 1.65-1,:50(1H, m), 1. 43(lHridqu, J=13. 6, 7Hz), 1. 50-1. 35 (2H, m), 
135-1.25(1H, m), 1. 12 (3H, d, J=7. OHz), 0. 9K3H, d, J=7.0Hz), 0. 89 (3H, 
t, J=7.4Hz)J 
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/<^^XMlcMt5«%**T'^o> -j&5£ (Ira) 



r'ooc 




[J^Tvf^tl (I-a) ^^{^-^ (I-b) . 

(I-b) 




(5£"fe R 2 (*B$ L < i^Iio?;^;^ t«7 ; U -Ji£&t) Tit £ ft 
4t&W (I-a) <£«5 * h mr, it&%>} (I-b) tV^] *^ -is 
5$ (Il-a) ■". ' • 




OI-a) 



HO" 
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<b&®l mT, <t&® (II-a) 2fcttH»SS (II-b) 



(ii.b) 




R 2 iig^fc l < tnm$&>Tpij v -titter y -frzmi-) -cmzn 

ffe&4» (ii-a) ^ifms^hyffcWlN fb£«r (ii-b) iw^] 

Sgtt£W-*-*»£Si^ (I-a) 2*:S*fl;£tl (I-b) fc^ftcf'TttJB 

^jft4ifcft^ai-a)£ fcB-ffc^Bl (II-b) WLKfom.fr t> 

it&mai-ti&Kmt&m ai-b) set wmt-tzitsmai-a) t 

tzMt&Wj (II-b) ©S8it&o 

2. -fb^ (I-a) tf-jftjfc (Ill-a) ■ ; 

s >OH 



R'OOC 
HO. 




H 



(m-a) 



fb£^ COT> ft&$J (IH-a) (I-b) #H»S£ (III- 
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(m-by 



ztt&m lj^Tn (in-b) iiv^] (II _ a) tf-^ 

(IV-a) 




(IV-a) 



miremn Mtem item av-a) i i \? ] t-&«9 > <t£#i : ai- 

b) (IV-b) 

(X 

(IV-b) 



hq 



(IVrb); ; £ ] £if £©$eB 1 IBpofe^o 
3. {k^% (I-a) (V-a) 
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J&<Hfe£ (V-b) 




T*mznzit&® l&TF, 4tp® (V-b) tv^] -c'**k ffc£4& (II-a) *<- 
(Vl-a) 

OH : 

(VI-a) 



-e^^na^k^ COT. ft£46r (vi-a) ti^] . T?*.f3> (11- 
b) (VI-b) 
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(VI-b) 



-^M^hhVcMm m% ik&ya cvi-b): t\>^ ?&zmM®mm iih«c6m 

4. (I-a) £M&£ (VII-a) 



R ! OOC^ >OH 



o 




(yn-a) 



£10 ^£ft£{k£# [£TF> *b£ti (vn-a) it.>?] /e&b v 4b£#j (i- 
b) a^sS; (VII-b) . 




(vn-b) 



T-3t£ti£lb£^ OBIT.' 4b£$i (vn-b) t ] «9 v 4b£#i Ql-a) 
-flSsS; (Vlll-a) 
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(Vm-a) 




&t>.T*jk% ftZik&i®! COTv -fb^ (Vlll-a) 4t&®l 

(Il-b) #Htt5£ (VHI-b) : 

(vm-b) 



H0 



HikZfthit&m LKTf J^t^i (VIII-b) -e*6fS^0|eSll|5®0 
5. grM*Clb&^ (i-a)'-^fc'(ifb^ft (I-b) : ^y^mai-a)t& 

it^m (ii-b) sstt^^-r »£%©*g»^ & u < 

«©J^o . / ... ^ \ ^ 'j, 

6: ®^^> Xb^ (Ill-a) '$fcf*rt£4fc| (IIH>) >fb£$l(IV-a)£ 

(i^bS (iv-b) «tt£WiJ- wmEmo^m *> l < i* 

7 . Wmm<, :;<b% :; #) qf-a)\£fcttfb£to (V-b) ^ < b£%(Vl-a) £ ft «: 

'fb^ti cvi-b) ^ stt^wt »£#k w^&mc>mmm*> l < tim# 



WO 99/07872 PCT/JP98/03396 

■ 8. mmmtf. 4fc&% (VII-a) '-titzMt&b (VH-b) *>£v jf^tlCVIII-a) 
£fcfi4fc£^ (Vlll-b) £^t : S^£WtV$»l> t^#Z>£*4H.L. 

9 . /<f->X^{dff-rs^W</<^;UX • 7fD^77 ( Bacillus 
laterosporus) >, ^<"f-)VX • '*X4 ftx (Bacillus badius) n '^-r^X • :/U 
fc'X ( Bacillus bfevis ) > /^l/X • T-rt^-f ( Bacillus alvei ) \ 
^ . jr— 4-^7 ^X (Bacillus circulans K /<f-;UX • >X ( Bacillus 

: marerans X ^f ^X- ^^T-U ft A ( Bacillus megaterium ) > ^<f-;UX • ;U 
X (Bacillus pumilus ) ^fcte^f- ;i/X • If-r^UX ( Bacillus subtilis ) 

m£M-?$> mxomm u 2 v 3 1 tz « 4 i2«o^it}*o ; 

1 0, : / <f ^XjifcM^ 5flt4#W<< '<f-/UX • 7foxf?X ( Bacillus - 
, laterosporus) ATCC45i7#U '<fJlX • > <x>f ft X : (Bacillus badius ) 
ATCCl4574»v ^^>l/X • ft^ktTX (Bacillus brevis) NRRL B-8029^ 
X • TJl^ ( Bacillus alvei ) ATCC6344|fcs /<x^X • if-^^v >X 
• (Bacillus circulans) NTCT-2610flU- '<¥j17> • T-t? - ? >X ( Bacillus 
macerans) NCIB-9368jfcv;/<7 c ;l'X - /.iff- l ) ft A (Bacillus 
legate • /fff 'J ft A ( Bacillus megaterium) : 

ATCC11562;#>: ^f ;l/X W ^x Uft A ( Bacillus megaterium) ATCC13402^s : . . 
/^;UX > ^/x U ft A (Bacillus megaterium) ATCC15177^ '<TJlX • ^ if 
7-V ft A (Bacillus megaterium ) ATCC1 5450 >■< ^X • x U ft A 
( Bacillus megaterium) ATCC19213 flu y<x^X • / iff- U ft A (Bacillus 
megaterium) IAM032#^**f ;UX • ~f i ^X (Bacillus pumilus)FERM BP-2064 : :•: 
W£t£li'<?-Ji<x • if x;^ ( Bacillus subtilis ) ATeC6051^-Cfeait^®iB v 

mi. 2 . 2 1 hit a ^momim* 

11. /^^XiClf^Mf^^^X • -r-X (Bacillus sp. ) PV-6 ; , : : 
*ft (FERM BP-6029) ^/clS/<x;l/X - xx ( Bacillus sp. ) PV-7** (FERM 
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BP-6030) -e&£if*©iEfflU 2. 3 £tz& 4nm<Dm&&o 

12. /<=f-JlX • -XX fc°- ( Bacillus sp. ) PV-6& (FERM BP-6029) 

13. > <^-)V7s -xxt- (Bacillus sp. ) PV-7$ (FERM BP-6030) 
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